Suppression of human lens epithelial cell proliferation by proteasome inhibition, a potential defense against posterior capsular opacification.
Posterior capsular opacification (PCO) is caused by the proliferation, migration, and epithelial-mesenchymal transition (EMT) of the remaining lens epithelial cells (LECs) after cataract surgery. Studies have shown that proteasome inhibition interferes with EMT and remodeling of the extracellular matrix. This study was conducted to investigate suppression of LEC proliferation by proteasome inhibition and its signaling pathway. HLE B-3 cells and human lens epithelium explants from 17- to 20-week fetal lenses were cultured and treated with TGF-beta2 (1 or 10 ng/mL), FGF-2 (20 or 50 ng/mL), HGF (10 ng/mL) and 5 or 10 muM MG132. LEC proliferation was determined using both the WST-1 reagent and proliferating cell nuclear antigen (PCNA) expression. Protein expression was observed by Western blot analysis. Transfection with p21/p27 siRNA was performed to evaluate the mechanism of the antiproliferative effect of proteasome inhibition. TGF-beta2 suppressed proliferation of HLE B-3 cells, whereas FGF-2 and HGF enhanced proliferation. Proliferation suppression by TGF-beta2 was blocked by adding FGF-2 or HGF. Proteasome inhibitor (MG132) treatment strongly inhibited the proliferation of LECs, either alone or in the presence of TGF-beta2, FGF-2, or HGF. These findings were confirmed by observing PCNA expression. Similar results were obtained with primary human LECs. Expression of cell cycle regulatory proteins was determined to evaluate the mechanism of the antiproliferative activity of proteasome inhibition. MG132 caused a significant increase in p21 and p27 protein and decrease in CDK2, but no change in p53, p57, CDK4, or CDK6 protein. The antiproliferative effect of MG132 was significantly reversed in samples transfected with p21 and p27 siRNA, which reduced p21 and p27 protein expression to very low levels that remained below basal control levels, even after treatment with MG132. Proteasome inhibition decreases the proliferation of LECs in the presence or absence of TGF-beta2, FGF-2, and HGF. This process is mediated in part by an increase in p21 and p27 proteins. These findings suggest that proteasome inhibitors are good candidates for blocking development of PCO.